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I.  Statement  of  Pr  -  \?ii 


This  resf* rch  was  directed  at  the  development  of  new  synthetic 
rout  as  to  boron  hydrides  am  carboranes.  The  work  entai  led 
fundamental  studies  in  synthetic  boron  chemistry*  centering  on  t - e 
use  of  transition-metal  and  main  group— metal  reagents  to  effect 
oxidative  fusion  o  '  coupling  of  small  bo  varies  and  carboranes. 


II.  Suni.n-v  of  Important  Result 


1.  Ox i dat i ve  Fusion  as  a  Synthetic  Tool.  The  method  of 
meta l —promoted  co r  bo  rare  cage  fusion*  discovered  in  our  laboratory 
in  earl ier  work*  was  extended  under  the  ARO  Contract  to  boron 
hydrides  and  meta 1  la.boranes  (Figure  1).  This  in  turn  led  to  a 
number  of  significant  findings*  including  the  synthesis  and 
structural  characterisation  of  the  first  neutral  hydride 

(  B12H16  ’  The  conversion  of  B^Hg  tc  B-|qH-|^  via  metal  deprotonation 

and  comp  I  exat  i  on  j  and  the  conversion  of  1-  and  2  —  (C^Hc^CoB^Hg  to 
isomers  of  2  »  which  are  analogues  of  The 

mechanism  of  fusion  in  these  latter  systems  was  investigated  and 
the  data  were  found  to  be  consistent  with  base— to— base  l inkase  of 
two -square-pyramidal  units  (  B^  or  C0B4  )  foi lowed  by  rearrangement 
to  a  10-vertex  nido  basket. 

Further  insight  into  the  oxidative  fusion  of 
l  igands  to  form  R4C4B3B3  (studied  earl  ier  for  R  =  CH3,  0385,  and 
HI-C387  )  was  gained  from  the  R  =  C585C82  case 

(C*  C’  -d  i  benzy  I  carborane*  discussed  below).  The  (0585082)4046383 


product  is  non-f I ux i on a l .  in  contrast  to  its  tetraalkyl  analogues 

and  the  cage  geometry  is  the  same  as  that  in  (02^)40463^  * 

2.  Studies  of  (  X  1>  ( Y)  M  Hetai  lacarboranes  with 

Reactive  lietal  Centers  CM  =  Fe.  Co.  Ni?  X  =  Cl.  Br.  CN;  V  = 

p(C6H5h  :  (C6H5)2PCH2CH2P(C6H5)2  ].  The  preparation  and  chemistry  of 

7-vertex  MC2B4  cages  containing  halo  or  cyano  I igands  was  studied. 

as  outlined  in  Figure  2.  In  addition  to  the  chemistry  shown.  X-ray 

structural  analyses  of  the  diamagnetic  species  1_  and  2  and  the 

paramesnetic  complex  3  were  conducted. 

•3.  Synthesis  and  Chemistry  of  ftrene— Meta  l  -Car  borane  Sandwich 

Complexes.  Methods  have  been  developed  for  the  synthesis  of 

specific  desired  air-stable  solid  metal lacarboranes  in  which  the 

metal  is  K -coord i nated  to  an  arene  ligand.  Compounds  of  this  type 

are  of  potential  value  in  the  areas  of  VHBR  (very  high  burning 

rate)  propellants,  low-dimensionai  electrical  conductors,  and  new 

reagents  for  organic  synthesis,  ft  wide  variety  of  complexes 

2-  2- 

containing  the  pyramidal  R2^2^4^4C~  ,  cyclic  Planar  r2C2b3H5  ’  *>' 

other  car borane  ligands,  in  conjunction  with  arenas  and  metals,  has 
been  prepared  and  structurally  characterised.  Figure  3  outlines  the 
major  developments  in  this  chemistry  under  the  hRQ  Contract. 

Among  the  more  1 mpo rtant  achievements  in  this  work  are  the 
bench-scale  synthesis  of  C . C’  -d 1  ben zy l d i ca r bahexabo rane ( 3)  ?  an 
air-stable  nonvolatile  liquid  which  serves  as  a  versatile  precursor 
to  numerous  metal  complexes  (see  - isuro  3).  and  the  designed 
preparation  of  a  number  of  stable  complexes  containing  metal -bound 
potyarene  ligands  including  naphthalene,  fluorene.  phenathrene.  and 
C2. 2]paracyc I OPhane.  This  work  Provides  a  foundation  for  continuing 


investigation  in  this  laboratory 


METALLABORANES 
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Figure  2.  Synthesis  and  Chmistry  of  7 -Vertex  (X) (Y^RgCgB^)  Metal! acarboranes 
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FIGURE  3 


Synthesis  of  Arene-Metal-Carborane  Sandwich  Complexes 


1.  General  Routes 
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Polycyclic  Arene-  and  Multiidecker-  Complexes 


Polycyclic  Arene-  and  Multiidecker-  Complexes  (cont'd) 
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